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Abstract 
In building energy consumption, water heating, space heating and air-conditioning account for a large proportion. Chinese 
government has been released about four national standards for the application of solar thermal technology in civil buildings, 
covering aspects of solar water heating, solar space heating and solar air-conditioning, to regulate the design, installation and 
acceptance of solar thermal systems, so as to ensure the project quality. This paper briefly introduced common features of these 
four national standards as well as their main contents, individual features and particular function for each standard. 
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1. Introduction 
In building energy consumption, water heating, space heating and air-conditioning account for a large proportion. 
At present, China's building energy consumption accounts for more than 25 % of the total energy consumption in 
the country, and has become a major energy consumer.  With the economic development and people's living 
standards improvement, this proportion will grow further. Therefore, actively promoting the use of renewable 
energy including solar energy in buildings, reducing conventional energy consumption, optimizing energy structure, 
and protecting natural environment are extremely important. 
In recent years, China Ministry of Housing & Urban Construction has been released about national standards for 
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the application of solar thermal technology in civil buildings, covering aspects of solar water heating, solar space 
heating and solar air-conditioning, to regulate the design, installation and acceptance of solar thermal systems, so as 
to ensure the project quality. 
Standard codes, standard names, issue dates and implementation dates of these four Chinese national standards 
for solar thermal application in buildings are summarized in Table 1. 
 
Table 1 Existing Chinese national standards for solar thermal application in buildings 
Standard code Standard name Issue date Implementation date 
GB 50364-2005 Technical code for solar water heating system in civil buildings 2005-12-05 2006-01-01 
GB/T 50604-2010 Evaluation standard for solar water heating system in civil buildings 2010-08-18 2011-06-01 
GB 50495-2009 Technical code for solar space heating & water heating system 2009-03-19 2009-08-01 
GB 50787-2012 Technical code for solar air-conditioning system in civil buildings 2012-05-28 2012-10-01 
2. Common features of the four Chinese national standards for building construction 
Compared with the solar product national standards in China, these four construction national standards possess 
following common features: 
x Standard drafters have broad representation, including scientific and technical personnel from both construction 
industry and solar industry; 
x Standard contents are comprehensive and complete, containing not only solar thermal system design in building, 
but also corresponding planning and architectural design; 
x The guiding ideology of the standards is to put solar system design into building design, i.e., unified planning, 
simultaneous design, simultaneous construction, and put into use with building construction; 
x The scope of the standards covers the construction, expansion and renovation of civil buildings, as well as the 
creation or renovation of solar thermal systems in existing buildings; 
x To ensure the life safety and building safety, three of them are mandatory standards (the standard code without 
the letter ‘T’), containing some mandatory provisions which must be strictly enforced. 
3. GB 50364-2005 ‘Technical code for solar water heating system in civil buildings’ 
3.1. Basic requirements for the SWH system design 
This national standard clearly specifies the basic requirements which the solar water heating system design shall 
follow: 
x At first, solar water heating systems shall be designed to incorporate architectural design of water supply systems 
according to the existed national standard GB 50015 ‘Code for design of building water supply and drainage’; 
x Type selection and installation location of solar water heating systems shall be based on a combination of various 
factors, including the building function, climate conditions and installation conditions, and also shall be 
coordinated with the building and surrounding environment as a whole; 
x Solar water heating system shall meet safety, applicability, economy and aesthetic requirements, and shall be 
easy to install, clean, maintain and partially replace; 
x Solar collectors, brackets and connecting pipelines installed on building roofs, balconies, walls and other parts of 
the construction shall be designed along with the building function and architectural styling; 
x Recommended specifications of solar collectors shall be coordinated with the building module, as existing 
product sizes of solar collectors sometimes do not meet the requirements of architectural design; 
x In terms of system technical requirements, various performances of solar water heating systems shall meet the 
current national standards applied for solar products, including their thermal performance, safety, durability, 
reliability, etc. 
 Zinian He /  Energy Procedia  70 ( 2015 )  347 – 352 349
3.2. Important roles which this national standard has played since implemented 
x GB 50364-2005 is the first national standard for the application of solar thermal technology in buildings; since 
then, some provincial and municipal governments have sequentially issued and implemented local policies for 
further promoting the use of SWH systems in buildings, emphasizing to strictly carry out the requirements 
specified in GB 50364-2005 and requiring to integrate the SWH system design with the building design, so that 
GB 50364-2005 becomes an important content in these local policies; 
x Since GB 50364-2005 was issued and implemented, Chinese government has successively issued and 
implemented several other national standards for the application of solar thermal technology in buildings, 
including  GB 50495-2009, GB/T 50604-2010 and GB 50787-2012, in which GB 50364-2005 is used as a cited 
standard, referring to some of the contents, such as scope, guiding ideology, safety clauses, etc., so that GB 
50364-2005 becomes  a technical basis for these national standards; 
x Since GB 50364-2005 was issued and implemented, more and more technical personnel from both construction 
institutes and solar enterprises have participated in related training courses, and have applied GB 50364-2005 to 
their work when conducting feasibility study, project bidding as well as design, installation and acceptance of 
projects, so that GB 50364-2005 becomes joint technical regulations for both construction industry and solar 
industry. 
4. GB/T 50604-2010 ‘Evaluation standard for solar water heating system in civil buildings’ 
This national standard aims to make qualitative and quantitative evaluation on the completed solar water heating 
system based on GB 50364-2005.  
4.1. Basic requirements for the SWH system evaluation 
x This standard specifies that the evaluation of solar water heating systems is based on a single building or a 
building group as an object; when conducting the building group evaluation, the installed collector area shall 
achieve more than 80% of the total planned installed collector area; 
x This standard also specifies that when there are bigger differences in system scale as well as in installation mode, 
installation location, installation orientation and inclination of collectors, the system evaluation shall be subject to 
spot checks by a certain percentage; 
x This standard particularly emphasizes that for new construction, renovation and expansion of residential 
buildings and public buildings as well as existing buildings with solar water heating systems, the system 
evaluation shall be conducted one year after the systems are put into use; 
x As important contents, this standard presents an evaluation index system for the solar water heating system in 
civil buildings, and requires the evaluation party to conduct scoring and summarizing results according to the 
methods specified by the standard. 
4.2. Basic methods for the SWH system evaluation 
x The evaluation index system on the solar water heating system is composed of six evaluation indexes, i.e., SWH 
system integration with building, SWH system applicability, SWH system safety, SWH system durability, SWH 
system economy and SWH system components; 
x Each evaluation index contains three items, i.e., control items, general items and preferential items, in which 
‘control items’ are necessary conditions for pass or fail to the system, whereas ‘general items’ and ‘preferential 
items’ are optional conditions for grading the system according to its received scores; 
x This standard specifies the total scores of six evaluation indexes with the maximum 800 points, then followed by 
specific scores respectively for each evaluation index as well as furthermore for their general items and 
preferential items; 
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x This standard specifies that it is necessary to first check whether the system meets all the control items, then to 
conduct specific evaluation on general items and preferential items with corresponding scores, and finally to 
grade the system according to the practically received scores. 
 
Main contents of the above-mentioned evaluation indexes could be summarized in Fig. 1. 
 
Fig. 1 Main contents of evaluation indexes for the solar water heating system in civil buildings 
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5. GB 50495-2009 ‘Technical code for solar space heating & water heating system’ 
A heating system utilizing solar energy, not only can provide domestic hot water for users, but also can provide 
space heating for buildings. In fact, the system, which combines a solar space heating system with a solar water 
heating system, is called as ‘solar space heating & water heating system’ in China; whereas it is called as ‘solar 
combisystem’ in general. 
5.1. Classification and type selection of solar space heating & water heating systems 
The solar space heating & water heating system is basically composed of solar collector system, heat storage 
system, end heat supply system, auto-control system and auxiliary heating system. 
For the first three subsystems, this national standard presents several classification methods, which could be 
schematically shown in Fig. 2. The standard further specifies technical requirements for each subsystem. 
Fig. 2 Schematic classification of the solar space heating & water heating system 
5.2. Main features of this national standard 
x This standard specifies particular contents of the space heating load provided by solar collectors as well as their 
calculation methods, including heat consumption of the building, heat transfer consumption of the envelope, and 
heat loss of the air infiltration; 
x This standard specifies detailed procedures for determining the annually average efficiency of the solar collector, 
according to test results of the instantaneous efficiency equation for the solar collector; 
x When calculating the gross collector area, different value ranges of the solar fraction are recommended 
respectively for different solar resource areas in China; 
x After determining the gross collector area, if the inclination and orientation of solar collectors exceed the values 
specified by this standard due to limited conditions, the compensation ratios of the gross collector area have been 
given for a number of representative cities in China; 
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x This standard presents the assessment contents and their calculation formula for benefits of the solar apace 
heating & water heating system, including annual energy savings, annual energy saving cost, total energy saving 
cost within the whole life period, cost-effective and carbon dioxide reduction, etc. 
6. GB 50787-2012 ‘Technical code for solar air-conditioning system of civil buildings’ 
6.1.  Classification of solar cooling systems 
Solar cooling could be realized by means of many methods. In this national standard, there is a schematic 
classification of solar cooling system, which includes absorption system, adsorption system, desiccant system, vapor 
compression system, etc.  
However, according to current situation in China, this standard emphasizes that itself is only applicable to both 
types of absorption chiller and adsorption chiller, furthermore is also only applicable to the chillers using hot water 
as heating medium. 
6.2. Main features of this national standard 
x This standard specifies that the solar air-conditioning system shall be utilized throughout the year, i.e., the same 
system shall have a functional combination of space cooling supply in summer, space heating supply in winter (if 
required) and hot water supply all the year round; 
x This standard presents a concept of ‘design load ratio of solar air-conditioning’, which is a ratio of the cooling 
capacity provided by the solar air-conditioning system to the air-conditioning load in the same indoor areas; 
x This standard specifies technical requirements for hot-water lithium-bromide absorption chiller units and hot-
water adsorption chiller units applied in solar air-conditioning systems; 
x This standard specifies that working temperature of storage tanks in the solar air-conditioning system shall be 
determined according to hot water temperature range when the chiller unit operates efficiently; 
x In addition to the design, installation and acceptance of solar air-conditioning systems, this standard also 
specifies the operation management of solar air-conditioning systems. 
7. Conclusion 
The existing four Chinese national standards for construction have made a significant impact on the application 
of solar thermal technology in buildings, so that the building designers together with the solar engineers in China 
can follow the common technical basis. 
China's construction industry and solar industry will closely work together, constantly sum up experience in 
practice, in order to further revise and improve the construction national standards in the future. 
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